[image: image12.jpg]



EARTH’S FUTURE OCEAN: ACIDIC OR BASIC
EXCERPTS FROM RESOURCE ARTICLES:

“The atmospheric concentration of CO2 is now higher than experienced on Earth for at least the last 800,000 years and probably over 20 million years,…. 

The oceans have absorbed approximately 525 billion tons of carbon dioxide from the atmosphere, or about one third of the anthropogenic carbon emissions released. This absorption has benefited humankind by significantly reducing the greenhouse gas levels in the atmosphere and minimizing some of the impacts of global warming. However, the ocean's uptake of carbon dioxide is having negative impacts on the chemistry and biology of the oceans. 

The pH of ocean surface waters has already decreased by about 0.1 units from an average of about 8.21 to 8.10 since the beginning of the industrial revolution.

Estimates of future atmospheric and oceanic carbon dioxide concentrations, based on the Intergovernmental Panel on Climate Change (IPCC) CO2 emission scenarios and coupled ocean-atmosphere models, suggest that by the middle of this century atmospheric carbon dioxide levels could reach more than 500 ppm, and near the end of the century they could be over 800 ppm. This would result in an additional surface water pH decrease of approximately 0.3 pH units by 2100.

When CO2 reacts with seawater, the reduction in seawater pH also reduces the availability of carbonate ions, which play an important role in shell formation for a number of marine organisms such as corals, marine plankton, and shellfish. This phenomenon, which is commonly called "ocean acidification," could have profound impacts on some of the most fundamental biological and geochemical processes of the sea in coming decades. Some of the smaller calcifying organisms are important food sources for higher marine organisms. Declining coral reefs due to increases in temperature and decreases in carbonate ion would have negative impacts on tourism and fisheries. Abundance of commercially important shellfish species may also decline and negative impacts on finfish may occur. This rapidly emerging scientific issue and possible ecological impacts have raised serious concerns across the scientific and fisheries resource management communities.” (NOAA/PMEL Carbon Group, National Oceanic and Atmospheric Administration. Ocean Acidification, What is Ocean Acidification? Seattle, WA. http
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“The ocean absorbs CO2 from human activities at a rate of 22 million tons per day, thus removing 30% of CO2 emitted to the atmosphere each year and mitigating the harmful impact of this “greenhouse gas” on our climate. 

When CO2 dissolves in seawater, carbonic acid is formed. This phenomenon, called “ocean acidification”, decreases the availability of carbonate, making it more difficult for many marine organisms to construct their hard parts out of calcium carbonate minerals. The combination of increased acidity and decreased carbonate concentration also has implications for the physiological functions of numerous marine organisms. 

Since the beginning of the Industrial Revolution, the ocean has become 30% more acidic. This change is three times greater and 100 times faster than any change in acidity experienced during the last 21 million years. How or if affected organisms and ocean ecosystems will adapt or evolve is unknown.”
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Effects of Climate Change and Ocean Acidification on Living Marine Resources. (Scott Doney, Senior Scientist, Marine Chemistry & Geochemistry Department, Woods Hole Oceanographic Institution.) Written testimony presented to the U.S. Senate Committee on Commerce, Science and Transportation’s Subcommittee on Oceans, Atmosphere, Fisheries, and Coast Guard, May 10, 2007. (http
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“The amount of carbon dioxide in the atmosphere has been increasing steadily for the past 150 years, since the onset of the industrial revolution. The world's oceans absorb 50% of the carbon dioxide emitted by humans, and this absorption is causing a reduction in surface ocean pH, or ocean acidification (OA). Over the next century, OA is expected to reduce surface ocean pH by 0.3 – 0.5 units, faster than in the past 650,000 years. A growing number of laboratory experiments now demonstrate that OA adversely affects many marine organisms, especially organisms that construct their shell material from calcium carbonate. In particular, OA has been shown to hamper the ability of reef-building corals and reef-cementing algae to calcify, thereby affecting their growth and accretion and making the reef more vulnerable to erosion. By mid-century, coral reefs may erode faster than they can be rebuilt potentially making them less resilient to other environmental stresses (e.g., disease, bleaching). This could compromise the long-term viability of these ecosystems, impacting thousands of species that depend on the reef habitat.” (Jewett, Libby. NCCOS: Center for Sponsored Coastal Ocean Research: Proposed Initiatives – Ocean Acidification.  NOAA. February 11, 2010. http
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